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Abstract 
Epidemiological evidence suggests that obesity and depression are highly co-morbid.  In a 
national cohort study, we examined whether parents caring for children with disabilities were 
more likely to be classified as obese compared to parents of children without disabilities and 
if obesity was associated with depressive symptoms or child behaviour characteristics.  Using 
data from the Growing Up in Ireland National Longitudinal Study of Children (2006 to date), 
627 parents of children with developmental disabilities were compared with 7,941 parents of 
typically developing children on objectively measured levels of obesity (body mass index 
≥30 kg/m2), depression, health behaviors,  chronic health conditions, socio-demographic and 
child behavioural characteristics.  Parents of children with disabilities were more likely to be 
classified as obese compared to control parents (24.5% vs. 19.6%, p=0.005, Cramer’s V < 
0.1).  Depression was not associated with obesity.  However, the odds of obesity increased 
with increasing child problem behaviour (OR 1.05, 95% CI 1.03 to 1.06).  Over half (57%) of 
obese parents caring for children with disabilities reported trying to lose weight often or very 
often.  This study has confirmed, in a population-based sample, the high risk of obesity in 
parents caring for children with disabilities after adjusting for the presence of depression and 
other health behaviours; increasing child problem behaviours were predictive of obesity.  
Importantly, given the negative health correlates of obesity, it is imperative that health 
professionals pay attention to weight issues in these parents and support their efforts in 
managing these issues.  
Keywords: Behaviour problems; Body mass index; caregivers; depression; disabilities; 
obesity 
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Introduction  
      The prevalence of overweight and obesity is on the rise globally (OECD, 2013). In 
developed countries such as the United States, the United Kingdom and Ireland, obesity is 
now a major public health concern (WHO, 2008).  This concern is primarily attributed, not 
just to the high proportions of the populations affected, but to the health risks associated with 
obesity.  Obesity is associated with chronic diseases such as Type II diabetes, cardiovascular 
disease, and certain forms of cancer, musculoskeletal and respiratory disorders, osteoarthritis 
and depression (WHO, 2008).   Further, it places considerable economic burden on societies, 
with health costs increasing over time (Scarborough et al., 2011; Withrow & Alter, 2011)  
While obesity and health research in the general and disease risk population have been the 
focus of much research, there is a paucity of research on vulnerable groups such as caregivers 
who are at risk of poor health (Pinquart & Sorensen, 2003), in particular on parents caring for 
children with developmental disorders (DD: e.g. Autism, dyspraxia/attention hyperactivity 
disorder) (George, Shacter, & Johnson, 2011).  This is despite the plethora of evidence 
showing that these caring parents are at greater risk of poor physical, physiological and 
psychological health than parents of children without disabilities (Cantwell, Muldoon, & 
Gallagher, 2014; Gallagher & Whiteley, 2013; Miodrag & Hodapp, 2010; Singer, 2006). 
      Caring for a child with a DD is often stressful and can adversely affect parental health 
both physically and psychologically (Barker et al., 2011; A. S. Eisenhower, Baker, & 
Blacher, 2005; Gallagher & Hannigan, 2014; Griffith, Totsika, Nash, Jones, & Hastings, 
2012; Lovell, Moss, & Wetherell, 2012).  Indeed, research has found that these particular 
parents are at greater risk of depression compared to other parents (Singer, 2006).  Further, 
given that clinical and epidemiological evidence shows a significant relationship between 
distress and obesity (de Wit et al., 2010), it could be that the high rates of depression evident 
in these caring parents may also have implications for their weight.  Although there is a lack 
of obesity research in caregivers in general, the distress associated with providing care to a 
spouse with Alzheimer’s disease has been found to be associated with a greater metabolic 
disease risk (Kring et al., 2010; Vitaliano, Scanlan, Krenz, Schwartz, & Marcovina, 1996).   
In fact, it implies that caregivers abdominal obesity, which is part of the metabolic syndrome 
associated with cardiovascular disease, is worthy of further investigation.  Further, one study 
looking at the residential status (living at home vs. living away from home) of the person 
with intellectual disabilities, found that mothers of co-residing adult children with disabilities 
had significantly higher BMI than fathers, whereas the opposite was true of those whose 
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children resided away from home; fathers had a higher BMI (Seltzer, Floyd, Song, 
Greenberg, & Hong, 2011).   While this was self-report BMI and confined to parents in mid-
life, it seems that there is some preliminary evidence to suggest that these parents are at 
increased risk of being overweight.  Moreover, it is worth noting that parents of children with 
DD have been found to have poorer endocrine functioning (Lovell et al., 2012) and higher 
resting blood pressure compared to control parents (Gallagher & Whiteley, 2012), which are 
negatively affected by obesity.  Importantly, studies have also indicated that parental obesity 
is a significant predictor of obesity in children with intellectual disabilities highlighting the 
need for further research and intervention (McGillivray, McVilly, Skouteris, & Boganin, 
2013).  
      In terms of other underlying pathways, the distress associated with caregiving may also 
adversely affect parental obesity indirectly through behavioural coping (e.g. through health 
behaviours such as smoking etc).   In fact, some have argued that engagement in unhealthy 
health behaviours such as smoking and alcohol use are associated with several long term 
mental health and physical health disorders including obesity (Bonevski, Regan, Paul, Baker, 
& Bisquera, 2014; Gornall, 2014; Mizuno et al., 2005; Suter, 2005).  Although research on 
caregiver health behaviours is rather limited, one recent study has found that younger 
caregivers of patients with Alzheimer’s disease smoke more than older carers (Salgado-
Garcia et al., 2013), implying that younger caregivers may be more vulnerable and cope with 
the stresses of caring by smoking more.  Further, in relation to alcohol abuse, distressed 
parents of children with ADHD were found to be at an increased risk of drinking more 
(Handley & Chassin, 2008; Kashdan, Adams, Kleiman, Pelham, & Lang, 2013).  Similarly, 
parents of children with developmental disabilities were recently found to be at an increased 
risk of drug and alcohol abuse and smoking (Emerson & Brigham, 2013).   Additionally, 
health behaviour patterns and obesity levels have both been posited to play a vital role in the 
pathway between caregiving stressors and poor health outcomes in caregivers (Fuller-Jonap 
& Haley, 1995; Gallant & Connell, 1997).  Given the paucity of research in this area and the 
health risks associated with obesity, this study is not only timely but is also clearly warranted.  
      This study explores the associations between depression, smoking, alcohol use and 
obesity in a nationally representative sample of parents.  Higher rates of depression have 
previously been reported for parents in this sample who are caring for children with DD 
(Gallagher & Hannigan, 2014).   It is hypothesised first, that parents of children with DD will 
also have higher rates of obesity and poorer health behaviours compared to parents of 
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typically developing children.  Second, that depression and health behaviours will account for 
the higher rates of obesity in these caring parents.  Third, given the links between obesity and 
chronic conditions (e.g., musculoskeletal and respiratory disorders) associations between 
caregiving, obesity and chronic conditions will also be investigated.  Finally, given that child 
problem behaviours has been found to predict both mental and physical health in these caring 
parents (Eisenhower, Blacher, & Baker, 2013; Gallagher, Phillips, Drayson, & Carroll, 2009), 
this variable will also be included as an explanatory variable.  
 
Methods  
Participants, design and procedure  
      The sample consists of primary caregivers of 8,568 nine-year-old school children 
participating in the Growing Up in Ireland Study, a nationally representative cohort study of 
children living in the Republic of Ireland.  The sample of children was selected through a 
two-stage sampling method within the primary school system. In the first stage of sampling, 
1105 primary schools from the national total of 3177 were selected using a probability 
proportionate to size (PPS) sampling method. In the second stage, a random sample of 
eligible children was selected within each school. At the school level, a response rate of 
82.3% was achieved, while at the level of the household (i.e. eligible child selected within the 
school) a total of 57% of children and their families participated in the study. The children in 
this sample represent approximately 1 in 7 of all nine-year old children resident in Ireland at 
the start of the study in 2006. The sample was weighted by adjusting the distribution of the 
sample to known population figures on the number and characteristics of children and their 
families from the 2006 Census of Population in Ireland. Characteristics accounted for in the 
weights included family structure, social class, economic and disadvantaged status.  Trained 
social interviewers conducted computer assisted personal interviews with the study child and 
both parents/guardians (where applicable) within the home.  Parents nominated a primary 
caregiver (the parent who spent most time with the study child) who was the primary 
respondent.  Mothers were the primary caregiver for 98% of the study children.  All stages of 
the Growing Up in Ireland project were subject to ethical review by the Irish Health Research 
Board’s Research Ethics Committee.  
 
Running title: Caregiving and obesity 
 
6 
 
Measures  
Developmental and learning disorder status  
      Parents were asked if they thought their child had a specific developmental, learning 
difficulty, communication, or co-ordination disorder and 906 (10.6%) of the parents said yes. 
Of these, 627 (69.3%) reported that this disorder had been diagnosed by a professional (see 
Table 1 for disorder subtypes). The remaining 278 (30.7%) children were awaiting a 
consultation or diagnosis. Only those children with a confirmed diagnosis (as reported by the 
parents) are classified as having a disorder in the analysis.  
 
Child Behavioural Problems       
      The 20-item Strengths and Difficulties Questionnaire (SDQ) was used to screen for child 
problematic behaviours (Goodman, 1997).   The overall scale has been shown to be reliable 
(Cronbach’s α = .76) and the scale has been used as a predictor of both mental and physical 
health in families of children with developmental disabilities (Cantwell et al., 2014; 
Gallagher & Hannigan, 2014). 
 
Health behaviours  
 
Smoking and alcohol 
 
Parents were asked if they currently smoke daily, occasionally or not at all. They were also 
asked if they ever smoked daily or occasionally. If parents were current or ever smokers, they 
were asked to report how many cigarettes per day they smoke(d) with zero representing less 
than one a day.  
 
Parents were asked to report how often they drink alcohol classified as never, less than once 
a month, 1-2 times a month, 1-2 times a week, 3-4 times a week, 5-6 times a week and every 
day. Current drinkers (defined between drinking every day and once or twice a week) were 
asked how many pints of beer, glasses of wine and/or measures of spirits they would drink in 
an average week. 
 
Chronic physical or mental conditions   
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Parents were asked if they had an ongoing chronic physical or mental health problem, illness 
or disability.   If parents answered yes to this question, they described the illness and 
illnesses were later coded using ICD-10 classifications. Up to three chronic conditions were 
recorded for each parent. 
 
Depression 
     The 8-item Centre for Epidemiological Studies in Depression Scale (CES-D) was used to 
assess depressive symptomology (Radloff, 1977).  We used the recommended cut-point to 
classify respondents as probably having depression or not having depression (scale score ≥7 
or <7 respectively).  
 
 
Weight and height measurement 
Anthropometric measurements were obtained during the household interview using validated 
methods. The interviewers were responsible for height and weight measurements of each 
adult respondent. Height was recorded to the nearest millimetre using a Leicester portable 
height stick. Weight was recorded using a SECA 761 flat mechanic scales to the nearest 0.5 
kilogram. Respondents were asked to wear light clothing for the weight measurement. 
Measured parent BMI was classified according to the World Health Organization 
classifications as normal weight (<25 kg/m
2), overweight (≥25 and <30 kg/m2) or obese (≥30 
kg/m
2
). 
 
A self-report of weight and height was also recorded with a self-classification of weight 
status from underweight, slightly underweight, about the right weight, slightly overweight, 
moderately overweight and very overweight.  Parents were also asked how often they tried to 
lose weight through dieting classified as never, rarely, sometimes, often or very often. 
 
 
Statistical Analyses  
      The data were weighted prior to analysis to account for the complex sampling design and 
weighted descriptive statistics are reported. BMI classification, health behaviours and 
prevalence of chronic conditions were compared for groups of parents (parents of children 
with DD, parents of typically developing children).  Mean SDQ total scores for both groups 
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were compared using an independent samples t-test.  A chi-square test was used to test for 
significant associations between categorical variables and parental group. A 5% level of 
significance was used for all hypothesis tests. To determine effect size, Cramer’s V 
coefficient was used as a measure of the strength of the association, where ≥0.1, ≥0.3 and 
≥0.5 represent a weak, moderate or strong association respectively.  Binary logistic 
regression analyses were carried out for our main hypotheses to predict obesity (yes, no) 
using demographic variables (having a partner in the home, level of education, employment 
status), health behaviours (smoking and alcohol use) and problem behavior of the child as 
predictor variables. Odds ratios and associated 95% confidence intervals are reported.  
Goodness of fit was assessed using the Hosmer-Lemeshow chi-squared test.  IBM SPSS 
Statistics Version 20 for Windows and SAS software Version 9.2 for Windows (SAS 
Institute, Inc.) were used to carry out the analysis. 
 
Results  
      Mean SDQ score for children without any disorders was 7.6 (SD 5.05) compared to 12.7 
(6.20) for children with DD (95% confidence interval for the difference = -5.60 to -4.60, p < 
0.001).  Given that DD was heterogeneous, child behaviour by disorder subgroup is 
summarised in Table 1 and indicates that children with ADHD or autism/ Aspergers 
syndrome have the highest mean SDQ scores; a score >13 suggests problem behaviours 
(Goodman, 1997).  Table 2 describes the health behaviours (smoking and alcohol use) and 
BMI classification of parents of typically developing children with parents of children with 
DD.  Using objectively measured weight and height, parents of children with DD were more 
likely to be classified as obese compared to parents of typically developing children (24.5% 
vs. 19.6%, p=0.005, Cramer’s V < 0.1).   Within the group of parents of children with DD, 
the subgroups with the highest mean SDQ scores are described: parents of children with a 
diagnosis of ADHD and parents of children with a diagnosis of autism or Asperger 
syndrome. Rates of obesity for parents of children with ADHD were particularly high.  
Interestingly and in line with the objective measures of obesity, a quarter of parents of 
children with DD described themselves as moderately or very overweight compared to 18% 
of parents of typically developing children.  Over half (57%) of obese parents caring for 
children with DD reported trying to lose weight often or very often compared to 44.3% of 
obese parents of typically developing children.  
Running title: Caregiving and obesity 
 
9 
 
      There was no association between smoking status of parents (current smoker or not) and 
whether or not their child had a DD (33.4% current smokers in parents of children with a DD 
vs. 31.8%).  High rates of smoking were observed in the subgroup of parents with a child 
with ADHD. However, there was an association between parent’s frequency of alcohol use 
and whether or not their child had a DD (p=0.009, Cramer’s V < 0.1) with parents of children 
with DD more likely never to drink alcohol or drink alcohol less frequently than parents of 
typically developing children (Table 2).  
      As reported previously for this sample, parents of children with DD were more likely to 
have an on-going chronic condition compared to parents of typically developing children 
(16.6% vs. 13.5%, p=0.03, Cramer’s V < 0.1).  A particularly high prevalence of chronic 
conditions was recorded for the parents of children with ADHD.  Table 3 summarises the 
most common chronic conditions by group.  No results are reported for the parents of 
children with a diagnosis of autism or Asperger syndrome to ensure anonymity of the small 
number of parents with chronic conditions in this group (n=8).  
      Higher rates of diseases of the musculoskeletal system and connective tissue were 
reported by parents of children with developmental disabilities compared to parents of 
typically developing children (35.6% vs. 22.8%, p=0.003,Cramer’s V=0.1 ).  Higher rates of 
diseases of the respiratory system were also reported by parents of children with DD 
compared to parents of typically developing children (25% vs 16.2%, p=0.02, Cramer’s 
V=0.1).  Self-reported prevalence of mental and behavioural disorders and endocrine, 
nutritional and metabolic diseases were similar in both groups, though much higher rates of 
endocrine, nutritional and metabolic diseases were reported by the subgroup of parents with a 
child diagnosed with ADHD.  A binary logistic regression model was fitted to the data to 
predict obesity (yes, no) using demographic variables, smoking status, alcohol use, the 
presence of chronic health conditions, depression and child problem behaviour as predictor 
variables. The odds of obesity increased with increasing child problem behaviour (OR 1.05, 
95% CI 1.03 to 1.06 for a one unit increase in SDQ scale).  Depression was not a significant 
predictor of obesity in this sample (Table 4). 
Discussion  
      The current study is the first to show that providing care to a child with a DD is 
associated with an increased risk of obesity compared to caring for typically developing 
children.  This was seen for both objective and self-report measures of obesity with parents of 
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children with ADHD at a much greater risk than all other parents.  Further, when one 
compares the rates of obesity in these caring parents to that of the Irish adult population in 
general (18% vs 24.5%), their vulnerability is clear.  In fact, it is worth noting that there is no 
healthy pattern of increased weight; in comparison to metabolically healthy normal-weight 
individuals, obese persons are at elevated risk for negative long-term outcomes even in the 
absence of metabolic abnormalities (Kramer, Zinman, & Retnakaran, 2013).   Smoking status 
was not associated with caring for a child with DD and these caring parents were more likely 
to be teetotal and drink alcohol less frequently if they did drink compared to parents of 
typically developing children.  
      Although few studies have examined obesity in these young caring parents our results 
extend the most recent research on obesity levels in parents of children with developmental 
disabilities (George et al., 2011; Seltzer et al., 2011), first, by using objective measures of 
obesity i.e. anthropometric measures taken by trained researchers in comparison to self-report 
measures of height and weight.  Second, in contrast to these studies which did not have non-
caregiver control groups, we have shown that these parental caregivers are at greater risk of 
obesity compared to control parents in the same population.  Third, our results have 
established some of the underlying psychological pathways and ruled out other psychological 
and behavioural ones.  Fourth, a large proportion (57%) of these caring parents who were 
obese reported that they have tried to lose weight often or very often highlighting the concern 
among them for their own health, but it also suggests that some of the remaining parents for 
whatever reason may not be attempting to do so.   
      In terms of predictors, we did not find depression to be associated with obesity.  This is in 
contrast to other studies that have found links between distress and obesity in the general 
population (de Wit et al., 2010), and between distress and obesity-related indices in other 
caregiver groups (Kring et al., 2010; Vitaliano et al., 1996).  Although this was unexpected, 
one explanation could be the CES-D scale contains both somatic and affective items and 
recent studies have found somatic symptoms to be more strongly related to anthropometric 
measures of obesity (Wiltink et al., 2013).  One cannot rule out, however, the direct impact 
that problem behaviours have on both mental and physical health outcomes in these parents 
(Gallagher et al., 2009; Hastings, 2002; Seltzer et al., 2010).   Thus, it may be the case that 
these more objective stressors have a more profound impact on health than depressive 
symptoms.  In fact, previous studies have found this to be the case, with behaviour problems 
but not depression associated with poor health outcomes in these parents (Gallagher et al., 
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2009).   Moreover, we investigated multiple potential sources of bias as a possible 
explanation for this finding, and to our knowledge it is the first study to show that this excess 
risk of obesity with increasing child problem behaviours was still present after controlling for 
chronic health conditions and a range of socio-demographics.  However, what is hard to 
explain is why these problem behaviours are associated with obesity in these parents.  Some 
have argued that caregivers tend to shift their eating habits when they are stressed and under 
pressure and are more likely to eat fast food (Vitaliano, Murphy, Young, Echeverria, & 
Borson, 2011);  a finding supported by others (Mochari-Greenberger & Mosca, 2012).   
While another recent study showed that parents of children with developmental disabilities 
who reported higher problem behaviours in their children had higher cortisol levels (Lovell et 
al., 2012); cortisol is a stress hormone related to both obesity and the metabolic syndrome 
(Dallman et al., 2004), and is therefore one likely underlying mechanism.   It is also worth 
noting that in this study, parents of children with ADHD were more susceptible to metabolic 
diseases.   
    There was also an association between alcohol intake, smoking and obesity which is 
consistent with existing research (Gornall, 2014; Mizuno et al., 2005).   However, it must be 
noted that parents of children with DD drank less than parents of typically developing 
children.  Although this suggests that these parents are adopting healthy behavioural coping 
patterns, when we examined the smoking data we found a different pattern emerging.  Here 
we found that parents of children with ADHD are more likely to smoke on a daily basis 
compared to other parents.  Even though other studies have found that parents of children 
with DD were at an increased risk of alcohol abuse and smoking (Emerson & Brigham, 
2013), we have only found some subgroups to be more likely to smoke more.  Nonetheless, 
the health implications are still clear and health professionals should encourage and support 
these parents to participate in smoking cessation interventions.  However, even after 
controlling for these health behaviours, the association between child problem behaviours and 
obesity remained implying that this characteristic should be the focus of further research and 
interventions.  
      There are several limitations to the current study that must be acknowledged.  First, the 
data are cross-sectional and the analysis conducted on data at one point in time.  The high 
levels of obesity observed in parents caring for children with developmental disabilities may 
be transitory.  The data reported here are for parents of 9-year old children and these families 
are currently being followed up as the child reaches their 13
th
 birthday so the longitudinal 
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design of this study will have the potential to explore whether obesity levels persist over time. 
Second, our health behaviours and physical health status was not objectively verified, but 
previous studies have confirmed the presence of poor physical health in these families 
(Brehaut et al., 2004; Gallagher & Whiteley, 2013).   Third, the number of children in some 
disability subgroups is small.  Finally, we do not have data on other known health behaviours 
most notably exercise and dietary behaviours which are other likely behavioural mechanisms 
behind the higher rates of obesity in these caring families and  could be a focus of future 
studies.  In fact, these might be the behaviours used by these parents when attempting to lose 
weight.  
Conclusion  
      Overall, our findings confirm in a population-based sample that parents of children with 
DD have higher rates of obesity relative to parents of typically developing children and that 
increasing child problem behaviours, but not depression, were predictive of obesity in these 
parents.   Our findings have implications for future research on obesity in these parents, in 
that researchers need to consider the characteristics of the child as a potential explanatory 
factor.  Moreover, given that obesity is associated with a battery of negative health outcomes, 
it is imperative that interventions are provided for treatment as recent evidence has found that 
parental obesity has consequences for both childhood obesity (McGillivray et al., 2013), and 
parental mental health over time (Luppino et al., 2010).   Finally, it is important to note that 
many of these parents were attempting to lose weight and this study helps to raise awareness 
for health professionals to support the efforts of these parents to lose weight.   
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Table 1. Diagnosed disorders (829 disorders diagnosed in 627 children) and summary of 
SDQ by disorder.
 
 
Disorder n (%) Mean SDQ (SD) 
Dyslexia 289 (46%) 11.5 (6.18) 
Speech and language 
difficulty 
166 (26%) 12.8 (5.50) 
Slow progress 125 (20%) 12.9 (5.96) 
Dyspraxia 73 (12%) 15.0 (7.10) 
ADHD 71 (11%) 20.6 (5.56) 
Autism/Asperger’s 54 (9%) 18.4 (6.03) 
Other 51 (8%) 14.1 (6.26) 
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Table 2 BMI, smoking, alcohol use and chronic health conditions by disability group 
 
 
 
1
Missing data for objectively measured BMI for 739 parents 
2
Missing data for objectively measured BMI for 59 parents 
-: not reported due to small numbers  
 
 
 
 
 
 Primary 
caregivers of 
typically 
developing 
children  
(n=7941)
1 
 
 
 
Primary 
caregivers of 
children with 
developmental 
disorders wit 
(n=627)
2 
Primary 
caregivers of 
children with 
ADHD 
(n=71) 
Primary 
caregivers of 
children with 
autism/aspergers 
(n=54) 
 
BMI 
classification  
  Normal 
  Overweight  
  Obese 
 
 
     
3466 (48.1%) 
2324 (32.3%) 
1412 (19.6%) 
 
 
     
236 (41.5%) 
193 (34.0%) 
139 (24.5%) 
 
 
   
19 (29.2%) 
18 (27.7%) 
28 (43.1%) 
 
 
  
19 (38.8%) 
21 (42.8%) 
 9  (18.4%) 
Current smoking 
status 
 
Daily 
Occasionally 
Never  
 
 
 
2004 (25.2%) 
  527 (6.6%) 
5410 (68.1%) 
 
 
 
169 (27.0%) 
  40 (6.4%) 
418 (66.7%) 
 
 
 
37 (52.9%) 
- 
29 (41.4%) 
 
 
 
7 (13.0%) 
- 
47 (87.0%) 
Alcohol use 
 
Never  
Monthly 
Weekly 
 
 
1238 (15.6%) 
3116 (39.2%) 
3587 (45.2%) 
 
 
125 (19.9%) 
247 (39.4%) 
255 (40.7%) 
 
 
11 (15.5%) 
49 (69.0%) 
11 (15.5%) 
 
 
15 (27.3%) 
21 (38.2%) 
19 (34.5%) 
Ongoing chronic 
health 
conditions 
   
1071 (13.5%) 104 (16.6%) 25 (35.2%) 8 (14.8%) 
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Table 3 Common chronic health conditions by disability group  
 
- : not reported due to small numbers  
 
 
 
 
 
 
 
 
 
 
 
 Primary 
caregivers of 
typically 
developing 
children 
 
(n=1071 with 
chronic 
conditions) 
 
 
 
Primary caregivers 
of children with 
developmental 
disorders  
 
 
(n=104 with chronic 
conditions) 
Primary caregivers of 
children with ADHD 
 
 
 
 
(n=25 with chronic 
health conditions) 
Diseases of the 
musculoskeletal 
system and 
connective 
tissue 
244 (22.8%) 37 (35.6%) 7 (28.0%) 
Mental, 
behavioural 
disorders 
182 (17.0%) 16 (15.4%) - 
Diseases of the 
respiratory 
system 
174 (16.2%) 26 (25.0%) 9 (36.0%) 
Endocrine, 
nutritional and 
metabolic 
diseases 
131 (12.2%) 17 (16.3%) 11 (44.0%) 
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Table 4. Association between demographic variables, health behaviours, child 
behaviour and depression with risk of obesity in the primary caregiver.   
Variable Odds 
Ratio 
95% Confidence 
Interval 
P-value 
Gender 
    Female 
 
    Male 
 
1.00 
 
1.86 
 
Referent 
 
1.12, 3.07 
 
 
0.02 
Age 0.99 0.98, 1.01 
 
0.32 
Partner in the home 
    Yes 
    No 
 
1.00 
0.79 
 
Referent 
0.66, 0.95 
 
0.01 
Education 
   Tertiary 
   Secondary 
   Primary 
 
1.00 
1.39 
2.53 
 
 
Referent 
1.21, 1.60 
1.95, 3.28 
 
 
 
<0.001 
<0.001 
 
Work 
  Employed 
  Home duties 
  Other 
 
1.00 
1.11 
1.08 
 
Referent 
0.97, 1.26 
0.85, 1.37 
 
 
 
0.14 
0.54 
Chronic illness 
  None 
  Yes  
 
1.00 
1.64 
 
Referent 
1.40, 1.94 
 
 
<0.001 
Depression 
  CES-D < 7 
  CES-D ≥ 7 
 
1.00 
1.05 
 
Referent 
0.86, 1.30 
 
 
 
0.63 
 
SDQ total score  
 
1.05 
 
1.03, 1.06 
 
 
<0.001 
Alcohol use 
   Never 
   Monthly 
  Weekly 
 
1.00 
0.73 
0.48 
 
Referent 
0.62, 0.87 
0.40, 0.56 
 
 
 
<0.001 
<0.001 
Smoking status 
  Never 
  Occasionally 
  Daily 
 
 
1.00 
1.07 
0.70 
 
Referent 
0.84, 1.36 
0.59, 0.82 
 
 
0.60 
<0.001 
 
 
